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6 Claims.
1 .

Our invention relates to landing gear for air-
craft and more particularly to a mechanism in-
corporating a shock absorber device for damp-
ening compression and extension of the gear dur-
ing landing of the associated aireraft.

Our novel gear is of the levered type, wherein
horizontal as well as vertical shocks are absorbed
or dampened and wherein shimmying of the wheel
is substantially eliminated by a caster arrange-
ment or, in other words, an arrangement in which
the wheel is dragged rather than pushed over the
terrain by the landing gear. .

The general object of our invention is to devise
a landing gear of the above described type wherein
a plurality of interconnected links or levers be-
tween the aircraft and the wheel provide for
relative fore or aft, as well as vertical movement
of the latter with respect to the aireraft, the
shock absorber device being connected to the gear
in such manner as to afford actuation of said de-
vice during compression of the landing gear as a
result of horizontal or vertical shockg imposed
thereon.

Our novel gear is so designed as to comprise an
inherent flexibility, whereby any desired move-
ment of the wheel relative to the aircraft during
a landing operation may be obtained by properly
proportioning and interconnecting the various
elements of the gear.

In the drawings,

Figures 1 to 3 are side elevations illustrating
the preferred embodiment of our novel Janding
gear in its fully extended position, its static posi-
tion, and its fully compressed position, respec-
tively.

Figures 4 to 6 illustrate a modification of our
invention and are generally comparable to Fig-
ures 1 to 3, respectively,

Figures 7 to 9 illustrate ancther modification of.

our invention and are generally comparable to
Figures 1 to 3, respectively. . -

Figures 10 to 14 are diagrams illustrating the
inherent flexibility in our novel design of land-
ing gear;

Describing our invention in detail and refer-
ring first to the embodiment thereof shown in Fig-
ures 1 to 3, the aircraft is diagrammatically illus-
trated at 2 and spaced links or levers 4 and 6 are
pivoted thereto as at 8 and 19, respectively. The
link'd is pivoted at 12 to one end of a link or lever
14, which is pivoted at its opposite end as at 16 to
the axle (not shown) of the wheel {8. The link 6
is pivoted at 20 to the lever 14 intermediate its
ends.

‘The shock absorber device generally designated
22 comprises a cylinder 24 pivoted to the aircraft
2 at the pivot point 10, and said device comprises
a piston 26 pivoted at 28 to the lever 14, said
device comprising any desired conventional means

- (not shown) for metering hydraulic fluid, such
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as oil, within the cylinder 24 on the closure and
extension stroke of the device.

The path of the wheel in its movement relative
to the aircraft during compression of the gear
is illustrated by the line 30, which clearly shows
that the initial movement of the wheel is aft or
rearwardly of the craft, thus decreasing the rota-
tional movement of the wheel relative to the ter-
rain as the wheel engages the latter during a
landing operation. After the initial aft movement
of the wheel relative to the aircraft, subsequent
movement is vertical as indicated by the line 30,
thus cushioning the vertical load due to the
weight of the craft,

Referring now to Figures 4 to 6, which illus-
trate a modification of our invention, the craft is
indicated at 52 and the spaced links or levers 54
and 36 are pivoted thereto as at 58 and 68, respec-
tively. The link 54 is pivoted at 61 to the upper
end of the link or lever 83, the lower end of which
is pivoted at 62 to the axle (not shown) of the
wheel 64. The link 56 is pivoted at 66 to the lever
60 intermediate its ends.

The shock absorber device generally designated
68 comprises a cylinder 70 pivoted to the aircraft
52 at the pivot point 60, and said device com-
brises a piston 72 pivoted to the lever 60 at the
pivot point 61. The path of the wheel 64 in its
movement relative to the aireraft during com-
pression and extension of the gear is indicated by
the line 14 (Figure 5), which shows that said:
movement -is substantially in an aft or rearward
direction. ’

It may be noted that in the embodiment of my
invention illustrated in Figures 4 to 6, the shock
absorber device 68 is extended or placed in ten-
sion during compression of the gear, whereas in
the embodiment illustrated in Figures 1 to 3, the
shock absorber device 22 is closed or combpressed
during compression of the gear.

Referring now to Figures 7 to 9, which illus-
trate another modification of our invention, the
aircraft is diagrammatically indicated at 102 and
the spaced links or levers 104 and 106 are piv-
oted thereto as at 108 and 119, respectively, the
link 104 being pivoted at (12 to the upper end
of the link or lever 114, the lower end of which
is pivoted at 116 to the axle (not shown) of the
wheel 1{8. The link 186 is pivoted at 120 to the
lever 114 intermediate its ends. i

The shock absorber device, generally designated
122, comprises a cylinder 124 pivoted to the air--
craft 102 at the point (10 and a piston 128 piv-
oted to the axle of the wheel at the point 116,
The path of the wheel [18 relative to the aircraft
during compression of the gear, is indicated by the
line #28. : ‘

Figures 10 to 14 are diagrams illustrating the
inherent flexibility in our novel design of land-
ing gear, in that any desired wheel movement rel-
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ative to the aircraft during a landing operation
may be obtained by varying the proportions of
the various elements of the gear.

In each of-these figures, the wheel axis is in-
dicated at A in the fully extended position of

the gear, and the pivotal connections hetween. i\

the links and the levers are designated B and C,
respectively. The shock absorber device is omit-

4
of said assembly, said links being .adapted for
pivotal connection to-said craft at spaced points
lying in a common substantially horizonta] plane,
and means for resisting compression of said gear.
3. In a landing gear for aircraft, a wheel and

* axle assembly, a diagonal rigid member pivotally
connected thereto and sloping upwardly and for-

- wardly therefrom, a forward link and a rear link

ted in these diagrams, inasmuch as the purpese

thereof is to illustrate the movement of thre wheel
relative to the aircraft as the landing gear is com-
pressed and extended. . )

In the fully compressed position of the ‘gear

10

in each of Figures 10 to 14, the wheel axis is des- .

ignated A’ and the pivotal connections between
the links.and the lever are designated, respec-

tively, B’ and C’. The pivotal conneetion between '
the links and the aircraft are indicated -at D

and E in each of these figures, and the path of

the wheel relative to the aircraft as the gear-is-

compressed and extended is indicated at X,

Thus, in Figure 10, movement of’th_e wheel.

relative to the aircraft is ina substantially for-
ward direction, and in Figure 11, said move-
ment is.in substantially a vertical direction.

Figure 12 illustrates a highly desirable condi-:

tion somewhat .similar to that shown in the

preferred embodiment of Figures 1 and 3, where-:
in the movement of the wheel relative -to the:

aircraft is initially in an aft or rearward direc-
tion and is subsequently substantially vertical.
‘Figure 13-illustrates an arrangement. in which
the initial movement of the whee] relative to the
aircraft is substantially vertical and the sub-
sequent movement thereof is in a forward direc-
tion, and Figure 14 illustrates an arrangement
in which movement of the wheel relative to the
aircraft is in a substantially .aft or rearward
direction. - :
Thus, it will be understood by a comparison
of Figures 10 to 14, that by -proportioning the
dimensions of the various elements of our novel
landing gear and by suitably altering the pivotal
interconnections between said elements, any de-

sired movement of the wheel relative to the air--

craft during compression and extension of the
gear may be obtained. )

Tt is to be understood that I do not wish to
be limited by the exact embodiments of the de-
vice shown which are merely by way of illustra-
tion and not limitation as various.and other
forms of the device will, of course, be apparent
to those skilled in the art without departing from
the spirit of the invention or the scope of the
claims.

We claim: :

1. In a landing gear for aircraft, a wheel and
axle assembly, a diagonal lever pivotally con-
nected thereto and sloping upwardly and for-

wardly therefrom, a pair-of links pivotally con-
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nected at spaced. points to said aircraft and at -

different spaced points to said lever, one of said
first-mentioned spaced points being disposed for-
wardly of the other, both of said different spaced
points being disposed forwardly and upwardly
with respect to the connection of said lever to
said assembly, and shock absorber. means for
yieldingly resisting-compression of said gear.. ..

2. In a landing gear for aircraft, a wheel and
axle assembly, a diagonal rigid member pivotally
connected thereto and sloping upwardly. and for-
wardly therefrom, a forward link and a rear link
pivotally connected to said member at spaced
- points thereon disposed upwardly and forwardly

66
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pivotally connected to said member at spaced
points thereon disposed upwardly and forwardly
of said assembly, said links being adapted for

_ pivotal connection to said craft at spaced points

lying in a common substantially horizontal plane,
and means for resisting compression of said gear,
said means comprising ‘a shock absorber device
connected to said member and . to one of said
links. . ) .

4.'Tn a.landing gear for aircraft, a wheel and
axle assembly, a diagona] rigid member. pivotally
connected thereto and sloping upwardly .and for-
wardly therefrom, a forward link and-a rear-link -
pivotally connected to said member: at . spaced
points thereon disposed upwardly and forwardly
of said assembly, said links being adapted for
pivotal connection to said craft at spaced points.
lying in a common substantially horizontal plane,.
and means for resisting compression of said gear,
said means comprising a tension shock absorber
device connected to the upper end of said mem- -
ber and to said rear link. . o

5. In a landing gear for aircraft, a wheel and
axle assembly, a diagonal rigid member pivotally.
connected thereto and sloping upwardly and for-
wardly therefrom, a forward link and a rear link
pivotally connected to said member at spaced

- points thereon disposed upwardly and forwardly

of said assembly, said links being adapted. for
pivotal connection to said craft at spaced points
lying in a common substantially horizontal plane,
and means for resisting compression of said gear,
said means comprising a shock absorber device
connected to the rear link and to said member
beneath the connection of said rear link thereto.-

6. In a landing gear for aircraft, a wheel and
axle assembly, a diagonal rigid membper pivotally

- connected thereto and sloping upwardly and for-

wardly therefrom, a forward link and a rear:link .
pivotally connected to said member ‘at . spaced.

points thereon disposed upwardly and.forwardly
of said assembly, said links being adapted :for,

pivotal connection to said craft at spaced poinfs
lying in a common substantially horizontal plane,
and means connected between said member and:

said aircraft for resisting compression of said
gear. . A Lo
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